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Shortly after the breakthrough discovery of desorption electrospray ionization 
mass spectrometry (DESI-MS) in 2004, many ionization technologies for direct and 
rapid analysis of solid free from redundant sampling procedure have been reported. In 
this work, DESI was designed for a Bruker MS instrument, and the parameters were 
optimized. Various applications of the designed DESI were also explored. For 
example,the application in the analysis of the solid and organisms, obtaining abundant 
chemical information on the surface; the application in suit detection of non-polar 
material by doping particular reagents in the spray solution to perform ion/molecule 
reactions at the interface; the application in the analysis of solid surface indirectly 
through the paper or the transparent adhesive tape, and the application for direct 
characterization of the kinetic transformation of two representative Baeyer-Villiger 
(B-V) solid-state organic reactions (SSORs). Unexpected differences on the kinetic 
process of the BV reaction between in solid and in solution, including the differences 
on reaction rate, kinetic curve and concentration dependency have been revealed by 
experiments of DESI-MS.  
By reconstruction of the commercial ambient MS ionization source, the new 
ionization source was designed to apply to ambient gas analysis in situ. Such 
ionization technology, with low detection limit, was sensitive. There were various 
applications, such as qualitative and quantitative analysis, GC-MS analysis, spatial 
localization of gas source and diffused and rudimental analysis. 
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